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npeo6pa30BaTe^H, oamh ncwiioc kotopux co- 
eAHiieH c pe^bcaMH, a apyrofi Mepe3 BbiKAiOMa- 

TeJlH — C KOHTaKTliOH CeTbK), AOHOAHHTeAbHblfi 

npoBOfl, noABeuienHbiH Mcpe3 H30AHTopbi Ha 

OnOpaX K0HT3KTHOH CCTH, OTCaCblBaiOlUHe TpaHC- 
(})OpMaTOpbl f OAHH KOIieU nepBHMHOH oGmotkh 

KawAoro H3 KOTopux Mepe3 KOHiieHcaTop noA- 

KJHOMeH KKOHTaKTIIOMy npOBOAy. a BTOpHMIlOH- 

k AonoiHHTejibHOMy npoaoAy. npHMCM ApyrHC 

KOHUbl TOH it ApyrOH 06MOTOK flOAKJI tOMCHbl 

k pe^bcy, h nepeMUHKH, cocAHHRiowHe Aonon- 

HHTeAbHbJH JipOBOAC peAbCaMH, OTAUH<ltOU{a*CR 
TOM , MTO, C UeJIblO nOBbllueHHH H3Lae)KHOCTH. 

OHa CHa6)KeHa faoKOM KOMwyTauHM, hmcioiuhm 
KOHT3KT oirHa.ibHoro p<ue KpacHoro othh CBe- 

T(Xj)Opa f BKJUOMCHHblH Hepe3 AByxnOvlJOCHHK B 

pa3puB nepeMbmKH. 
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ll306pVTCIIIU* orHOi'MTYH K 3.I0K T(H«r h;i6- 
JKeHHK) 3.1CKTpoiU>.UlH>KIIOrO VlA'TaBM. 

Ue.ib H3o6pereiinn — hormiiichho iih.h»/k- 

HOCTH CHCTOMW. 

Ha MepTOivc npnBCAcua nptfliiuiinifa.ibii<iH 
cxeMa CHCieMbi. 5 
CucTeMa 3JiCKTpocna6>KenMH 3ACKTpimc- 

CKHX >KeAC3HKJX AOpor HOCTORHHOrO TOK3 

coAepaurr ycTaiiOB.icHiiue xa thtobwx iioa- 
CTaHUHHx npeoOpaaoBaTeAM 1,'oahh iioakic 
KOTopux coeAHHeii c pejibeaMH 2, a iipyrofi 10 

Mepe3 BblKJIIOMaTCJl H 3 — C KOHTaKTMOH CCTblO 4, 
AO n OA H HTCJI bH bl m npoBOA 5, noABeajeHHbiH »ie- 
pc3 H30JiHTopbi 6 na onopax 7 koht3kthom 
ccth 4, oTcacbiBawtuHe Tpanc<J)opMaTopu 8. 

J>AHH__KOHCU ^ 113 
KOTOpblX Mepe3 KOHAeHCaTOp ~9 nOilKJllOMCH 15 

k KOHiaKTHOMy npoBOAy, a btopmmiioh — K AG- 
ri ojiHHTeA bHOM y npoBOAy 5, npitMCM Apynic 
KOHUbi Tofi m Apyrofi oOmotck noAK/i»o»ieiiu 
k peAbcy 2, 11 nepcMUMKii 10. eoeAHiiHioiinic 

AOnO^HHTCJlbHblM npoaoA 5 C pCJlbCaMM 2. Cmc- 

TeMa cna6>Kcna 6aokom 11 KOMMyTauiiH c koh- 20 

TaKTOM I I.I, MMCIOIUHM KOHT3KT CHMiaAbHOrO 

peae KpacHoro onm cBeTO(f)opa 12, BKJUOMeii- 
huh qepea Aoyxno.iiociiHK 13 b paapwe nepe- 

MblMKH 10. 

CMCTtMa paOoTacT c/tCAyiouiMM o6pa30M. 25 

HpH OTCyTCTBMH 3AeKTpOMOABH)KHOrO CO- 
CT2B3 14 (3. n. C.) Ha Me>KnOACTaHUHOHHOfl 

30He b pe/ieHHUx tuKac^ax 15 ee cBeTO(|)opOB 12 
b cHPHa ji bHOM CiOKe 16 pCAC >KCAToro onm 
h pcne 3CAenoro ohih B036y>KAeHbi h pa3MWKaio- 

LUMM H KONTHKT3 MM 1 7 II 18 p<?Ae WeATOPO OfHH 3 q 

pa30MK nyTu ueiiM riHTaHim JiaMiibi 19Kpaciioro 

OrHH H UCMM IIHT3HHfl K3Ty UJCK ClOKa II KOM - 
MyTaUMH C KOMT3KTOM ILL PlpH 3TOM H 3 BCCX 
CBCTO<})OpaX 12 3TOH MOK nOACTa HUHOH HOH 30Hbl 

ropHT paspeiuaiomuH oronb (jkcitum, se-ieHbifi) 
h uenH bccx ee nepeMbineK 10 pa30MKHVTU 3a- 35 
m una foiun m n KoirraKTa.Mii O.noKa 1 I kommv- 

T3UHH. 

Flo KOMTaKTHOH CCTH 4 30llbl n pOTCK3CT TOK 
rapMOHHK. o6yCA0B.1CHIIbIM p33H0CTb»0 HX H3- 

npajKeHMM ua cmokhux itoACTaiiminx aoiiu. 
Pa3HGCTb iiarrp na< cum ft co3AaeTC« ?a « ««»t 40 
pa3H0K Harpy jKM Ma 30tiax. cmokunx c pac 

C M3 T pil B3C MO M 3OM0M. Ho AOMO-IMMTO.Tl.MOMY 

nponoAy 5 MpoTeKacT tok noa acmctbhcm pan- 

MOCTH MaiipHJKCMMM BTOpHMIUUX OGMOTOK OT 

cacflBatoiunx rpanotxjpMaTopoB 8 cmokhux 
noACTOMiiiiH. 3tii o6a tokj hmciot pamiym iuvim- 4 * 

HMIiy M HaxO/lMTCH » Hp0THB0(}>a;U\ TaKHM 

o6paaoM o6ccne i MiBacTC« KOMncHcamtH MCinaio- 

MierO B.1MUMMH TIH'DUOH CCTM. 

PlpH HOHfytOH MM Ma MOKIlOACTaMUMOHMOM 

30iie 3. m. c. 14 m MOv.iCAyjoiucM ero McpeMemc- 

HHrt TOK rap.MOMMK, npOTCKaJOIUMM MO KOMTM KT* 
MOH CCTM 4. MCMHCT BC1 MMM H V M MHII paiLICMMO. 

TaK KaK naMWKaoTCH Mcpe.i I). c. II. IV.iH 

MOBBMHIIIIIMOl lia MCi-K nOACTi) MUMOH liuii .U>IH* 
3. II. C. II 3*1 MM MaOT OA MM CC G.IOK V'l.H'TOK 

nyni. to m Nihaijn' !"> CMCTCKf.vipa l2,orpa>KAaK)- 55 
inert: viot Ckx^k yiacTOK. pe.ie :-Kt\nmn oi iim 
m pe.n* :uviennr:) onm o^erTti'ieMN. Ilpii h<»m 

pa l.MlilK.lhMilMc Ki Hi I it K fM 17 li \S pi-.U- 
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Kirn oniM .laMKityru h M(M;iH)r iianpn jkcmhc 
h.i .la.MMy 19 Kpaeiioro ornw cneTO(f)opa 12 m na 

KaTYMIKV 6.H)Ka 1 I KOMMVTaUMII. Ha 3T0.M cbc- 

TO((>ope 12 ropiiT KpaciibiH oroitb m KOHTaKT 
1 1.1 6.i0Ka II KOMMyTaiiMM 3 3MbJKac t uenb 
nepc.MbiMKM 10, iiaxoAfliueHCH okoao 3Toro cae- 
ioi}x)pa 12. 

EC/1M 3. II. C. C MOC3AOM 3abHMaCT ABa 

CnoKa — ynacTKa, to b uiKa<j>ax 15 CBeTO<|)opOB 
12, orpa>KAa»ouiMx 3rn ysacTKH nyTH, peJic 
we^roro orMH m pe/ie 3e^eHoro oriiH o6ecTO- 
MCMbi it Mepe3 pa3MbiKaioutMe 17 m 18 ko HTa ktw 
pe^ie >Ke-iToro onm noAaeTcn nanpH>KeHHe 
Ma AaMnbi 19 Kpaciioro oniM ooohx caeTO((>o- 

pOB 12 M Ma K3TVMIKM KOM MyTaUMOHHWX AByx- 

mOwIiocmmkoo 13 ncpeMbmen 10 y 3tmx cb6to- 
4)opoB. B pe3y,TbT3Te 3Toro Ha AByx cbcto<})o-- 
pax ropHT KpaciibiH oronb h uenH pacnojioKeii- 
iibix B03Ae 3tmx cBCTO({)opoB 12 nepeMbmeK 10 

33 M KMyTbl. 

Bcacactbmc 3aMWKai«Mn . ueneH nepeMbi- 

MCK 10 TOK B AOMOA MMTCJl bHOM npOBOAC 5 M€MM - 

ct Be^iimMiiy m iiaupa BJieHne h cnoaa paBeH 
mo BCAHMMiie ii npoTH Bonaiowcn no <|)a3e TOKy 
rapMOMMK KonTaKTHOH ceTM » MeM o6ecneMHBa- 
ctc« KOMnencauMH npn najiMMHM 3. n. c. 14 Ha 

M0 /KM OACT a MM MOM MOM 30MC 

B Ta KOM C0CT0HMMH CHCT6M3 3ACKTpOCIia6- 

weiiMfl iiaxoAMTcn b TeHeime BpeMeHH, noKa 
3. n. c. 14 iiepeMeuiaeTCM, b npeAeJtax oahmx 
m Tex >ne oaokob— yyacTKOB nyr«. 

Ilpii nepexoAC 3. n. e. 14 c OAHoro 6aokb — 
yqacTKa na Apyron nponcxoAMT cjieAyioiuMe 
M3MeneHHn. B niK3(})y 1 6 cBeTO(|)opa 12, orpa>K- 
AaioMicro nepBUM 6.iok— y^acTOK, ciianaAa 
cpa6aTbiBaeT peJie wejiToro othh, 33tcm no 
Mepe yAaAeHMH 3. n. c. 14 cpa6aTbiBaeT pe.ie 
3C.ieMoro orHR. FlpM cpa6aTbiB3 hmm pe^e >KeA- 
Toro ornfl cm m MacTca nanpflweHHH c AaMnu 19 
KpacHoro onia h oHa noTyxaeT h noAaeTcn Ha- 
npH)KeMMe na jiaMny 20 >KejiToro othh m ona 
3aropaeTCfl. ripn cpa6aTbiBaHMH pe.ie 3ejieHoro 
oimm c -laMMbi 20 we.iToro onm Hanpfl)KeHHe 
cuMMaeTCH h iiocTvnaeT na AaMny 21 3e.ieHoro 
or:ui, -lawna 20 noTyxaeT, jiaMna 21 3aropaeTC«. 
Ilocie cpa6arbiBaHMH pe.ie >Ke.iToro omfl chm- 

M3CTCH M3 MpM H\CM Me C K3TV UIKH fJ-IOKa II KOM- 
MYT3UMM M CTO KO Mia KT I 1. 1 pa3pblB3CT Uenb 

HepcMWMKii 10, KOTopaa vcTaHOB-iena Boa.ie 
iiepnoro cuoTo^opa 12, na KOTOpOM 3aropaeTcn 

>KC^TIJH OlOill,. 

B lunacy cHOTo4>opa, orpa^Aaiouiero bto- 
pofi O.iOK—yqacroK h>tm. na KOTopun Bue3)Ka- 
er 3. n. c 14, oTiia AaeT pe.ie >Ke;iToro othh, 
inn OTnaAa k)t pe.ie >Ke.iToro orM« m pe.ie 3e.ie- 
HorooniH. il nepBOM ciynae CHHMaeTCfl Hanpn- 

>KCHMe C A3 Mllbl 20 >KCATOrO OrHH, BO BTOpOM — 

c jiaMiiu 21 30.ieMoro oniH. Ha .laMny 19 Kpac- 
norn orMH iioahotch Maiip«)KeHMe, OHa laropa- 
i'ich m oAMoiipeMOMiio cpa6aTUBaeT C.iok II 

K'lMMV Tail MM II 3aMI4KaCT KOHTa ktom I 1.1 UCMb 

iiepcMN'iKM 10. pacnaio>«eMMOM okoao cbcto- 
«|mpa. na KOTopoM .^aropaeTcw KpacHbiu oronb. 

li pe.iy.ibraie *tmx uopok.ik^mcmhh u uomhx 
nop**MtJ'H'K ;M*H\ iu"mnat 4 ri*>i hjmoikmiho iuvihmm- 
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HW ii <»a3N TOKa aoiiaiiiiiTMbiioro npimoaa 5. 

KOropblC COOTBCTCTB> IOT II3MVHCHIMM DC.IHMHIIbl 

h d>a3bi TOKa rapMoiiiiK b koht.ikthoh ccth 4. 

npOHCXOABUlHM BCMACTBHC HepCMClUCHHH 

* n c 14 no MC«naACTanunoniiofl 30iie. 
TaKMM o6pa30M, npH abhwciihh 3. n. c. 14 m 
P acnojio>KeHMM ero b ak>6oh TO«me MOKnoA- 



CTailllMOIIHOM 3DIIM TOK NipMOIIIlK KOMT3KTHOH 
COUI 4 M TOKilOliaiMHTlMMIOIOIipOBOAaSpaBHhl 

no BC.iitMiiiic h iipoTiimiiio^oHciiw no tj>a3e. 
B DC3yjiMaTe 3roro ManiiiTii uc no.™ o6ohx 
tokoo KOMncHciipyiOT apyr Apyra m b ueiiwx 

5 CBB3II MOMexa OT KOHTaKTHOH roTII HC B03HH- 

KaeT. 



C<X*T3BHTe-*Jh D. KOMCTKOB 

MUUinM rocynapcTBCHMoro KOMiueia CCCP 

no flf-lBM H3O«p0TCIIMH M O'hpw^M 

11.1035. Mockbb. >K-35 Pay.uCKBH ' »a<> ^ 4,S 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 1 9, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21 , lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact,' 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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